Introduction

12
It has been suggested that quantum theory may be a manifestation of acausal spacetime structures 13 at a microscopic level. Not only do acausal spacetimes have the same logical structure, exhibiting 14 context dependence, they also offer classical explanations for quantum phenomena such as Spin half 15 and electric charge.
16
Alternative explanations are rather lacking. After one hundred years quantum theory remains 17 perplexing although the mathematics is undoubtedly correct to an astonishingly high order. One 18 common approach is to just say "That's the way nature is" effectively questioning the need for an 19 explanation. It is indeed not necessary to postulate an underlying reality: quantum theory works 20 well predicting probabilities without the need for a an underlying reality. It is consistent, correct and 21 sufficient for most physicists. But if wee seek an underlying reality to give greater insight, then time 22 reversal offers offers a classical explanation for some of the more perplexing experimental observations.
23
However appealing or ridiculous acausal spacetimes might seem, it remains a theoretical 24 possibility. Time reversal, more precisely spacetime not being time orientable, is a fundamental 25 property of spacetime. Although it is widely assumed that a consistent forward time direction can 26 be defined everywhere, the question can only be answered through experiment. The orientability 27 is an open question, subject to experimental tests. In this paper the experimental characteristics of time has no direction. Mathematically, the clock must define a non-zero time-like tangent vector.
Time Orientability
98
The signature of time reversal is that, as seen by a lab observer, the probe heads back in time as it 99 exits the region. The lab observer therefore sees both the probe and a backwards counting probe enter to exist and to be sent into the test region. As described in the previous section, an acausal space-time 103 prevents initial data being applied independently of future measurements.
104
This experiment has been performed. We can use an electron as our probe. A positron is a time 105 reversed electron. They can both be sent into a test region where they appear to annihilate. This 
Electric charges
110
Structures that are not time orientable naturally display net electric charge from source free 111 equations. There are several routes to derive Maxwell's equations of electrodynamics, for example:
112
Kaluza Klein, with an extra compactified space dimension; and using the complex phase of a quantum 113 wavefunction to construct an abelian Yang Mills theory. In fact any construction that adds a phase 114 at each space-time point can be used to derive the source free Maxwell equations. That is a purely 115 classical result. However none of these methods explains electric charges as the source of the fields.
116
Charges, or a charge density, is normally an extra ad-hoc assumption.
117
By Stokes' theorem The flux through a spherical surface is related to the enclosed charge. The properties of a spinor is a signature of a non time orientable space-time.
143
Fermions are remarkable in that a 360 degree rotation is not a symmetry operation, but a 720 144 degree rotation is. This is a fascinating group theoretical possibility and leads to a requirement to 
151
A realist model of a fermion is incompatible with it being an object in topologically trivial 152 space-time, but it would be expected in a space-time that is not time orientable. 
